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DESCRIPTION 
MIXTURE INJECTION PORT 

5 Technical Field 

[000 1] The present invention relates to a mixture injection port, in 
particular, a mixture injection port into/from which a luer or the like can be 
inserted/removed and that is used as a medical connector. 

10 Background Art 

[0002] A mixture injection port may be provided as a medical connector 
between an intracatheter inserted to a blood vessel of a patient and an 
infusion solution bag, a syringe or the like in which a fluid such as blood or 
an infusion solution is stored for intravenous nutrition, blood transfusion, 

15 blood collection or the like. This mixture injection port is provided with a 
channel tube through which a fluid such as high calorie infusion solution or 
blood flows in its inside, and is provided between a tube member such as a 
luer or a cannula connected to a storing portion in which a medical liquid is 
stored, such as an infusion solution bag and a syringe, and an extension 

20 tube connected to, for example, an intracatheter. One end of the channel 
tube is covered with a septum having a slit into which the tube member is 
inserted so that a medical liquid in the storing portion is infused to the body 
of a patient while the member such as a luer is inserted and fixed in the slit. 
[0003] JP2002-191583A discloses an example of a connector (injection site) 

25 that is provided between a puncture needle and a cannula, a luer or the like 
at the time of collecting blood of a patient as an example of a medical 
connector used in the above-described cases and a cannula device. 
Hereinafter, such a conventional technique will be described. 



1 



s 

[0004] FIG. 1 is a cross-sectional view of a connector of a conventional 
technique. 

As shown in FIG. 1, in a connector 900, one end of a channel tube 
910 is covered by a septum 920 made of an elastic material such as rubber 
5 and provided with a slit 921, and the other end (second end) of the channel 
tube 910 is attached to an intracatheter pieced to, for example, a blood 
vessel of a patient via an extension tube (both not shown). A medical liquid 
is poured into the channel tube 910 from a cannula 990 inserted into the slit 
921 of the septum 920, and infused to a patient through the second end of 

10 the channel tube 910. 

[0005] When the cannula 990 is removed from the septum 920 at the end of 
the infusion, the slit 921 portion is automatically closed by the elasticity of 
the septum 920 to prevent microorganisms such as bacteria from entering 
the inner cavity 930 of the channel tube 910 from the outside and from 

15 being grown (see JP2002-191583A). 

[0006] Thus, even if the cannula 990 is removed, the inner cavity 930 of the 
connector is not exposed to external air, so that penetration of 
microorganisms can be suppressed and their growth can be suppressed. 

20 Disclosure of Invention 

Problem to be solved by the present invention 
[0008] In the conventional connector 900, with the insertion of the cannula 
990, the septum 920 is bended in the direction of its insertion. To prevent 
the bended septum 920 from pressing against the cannula 990 so that the 

25 cannula 990 cannot be inserted smoothly, the inner cavity 930 is wide for 
the purpose of reducing insertion resistance of the cannula 990 by 
accommodating the bended septum 920. 

[0009] Therefore, a part of the medical liquid ejected from the cannula 990 
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tends to stay and stagnate in an area 932 on the septum 920 side in the 
inner cavity 930. The medical liquid that has stagnated in the area 932 is 
hardly replaced by newly injected medical liquid even if the cannula 990 is 
removed and the cannula 990 is inserted again for the next infusion to inject 
5 the medical liquid, because the area 932 is away from the tip of the cannula 
990 and is positioned opposite to the fluid injection direction. Therefore, 
some microorganisms enter, and when the medical liquid is fat emulsion or 
other substances that are suitable to growth of microorganisms, it is 
possible that microorganisms are grown in the area 932. 

10 [0010] Furthermore, the fact that the medical liquid is hardly replaced in 
the area 932 may cause a problem at the time of collecting blood. In 
general, after blood is collected with a cannula or a luer that is inserted into 
the mixture injection port, a heparin solution is injected thereto for cleaning 
in order to prevent blood from coagulating in the inner cavity or the like. 

15 However, in the area 932, blood is not replaced sufficiently by the injected 
heparin solution, as described above, and the blood may remain and 
microorganisms may be grown there. 

[0011] In view of the above -de scribed problem, the present invention has an 
object of providing a mixture injection port that can suppress continuous 

20 stagnation of a medical fluid or blood inside and providing a mixture 
injection port that allows the inner cavity to be cleaned efficiently. 

Means for solving the problem 
[0012] In order to solve the above-described problem, a first mixture 
injection port of the present invention in which one end of a channel tube is 

25 covered by a septum provided with a slit into which a tube member is 

inserted, wherein the channel tube is provided with a circulating portion for 
circulating a medical fluid injected from the inserted tube member to the 
septum side and then guiding the fluid to the downstream side of the 
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channel tube. 

[0013] With this configuration, a fluid such as a medical fluid or blood 
injected from a tube member is circulated to the septum side where 
conventionally the fluid was hardly replaced, so that the medical fluid or the 
5 like that stagnates in a region on the septum side when the tube member is 
removed temporarily and inserted at the next time can be replaced by a new 
fluid reliably. Therefore, in the internal portion of the channel tube, a 
medical fluid, blood or the like is suppressed from remaining continuously. 
As the tube member, for example, a luer or a cannula can be used. 

10 [0014] The channel tube may include a body portion whose opening is 

covered by the septum and that is provided with an inner cavity that is a 
space for accommodating the septum that is deformed by the insertion of the 
tube member, and a leg portion that is provided with a narrow tube portion 
having a smaller width than that of the inner cavity and that is in 

15 communication from the inner cavity to the other end of the channel tube, 
and the circulating portion has a circulating-plate portion that is mounted 
on a step generated between the inner cavity and the narrow tube portion. 
With this configuration, it is convenient to provide the circulating portion 
inside the inner cavity. 

20 [0015] Herein, a groove extending in a direction different from a direction 
from which a medical fluid is injected from a position with which the top of 
the inserted tube member is in contact or a position near the top may be 
formed on a surface on the inner cavity side of the circulating-plate portion, 
and a medical fluid flown in from the top of the tube member may be 

25 allowed to flow along the groove, so that the direction in which the fluid 

travels is changed. This configuration is preferable in order to circulate the 
fluid, for example, in a configuration where the top of the tube member is in 
contact with the circulating-plate portion to position the tube member such 
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as a luer. 

[0016] The circulating-plate portion may be provided with a holding portion 
on its back face that is engaged with the narrow tube portion and holds the 
circulating portion inside the channel tube. With this configuration, it is 
5 easy to position the circulating portion. It is possible to provide the 

circulating portion without this holding portion. When the holding portion 
is provided, it is preferable that a groove for guiding a medical fluid 
circulated to the septum side from the inner cavity to the narrow tube 
portion is formed in the back face of the circulating-plate portion and the 

10 holding portion in order to guide the fluid to the downstream of the channel. 
[0017] The circulating portion may be provided with an edge portion that 
protrudes toward the septum in the edge of the circulating-plate portion. 
With this configuration, the medical fluid or other fluid that stagnates in a 
gap region generated between the septum and the inner cavity can be 

15 replaced more reliably. 

In this case, it is preferable that a groove for guiding the medical 
fluid circulated to the septum side from the inner cavity to the narrow tube 
portion is formed on the outer circumferential surface of the edge portion in 
order to guide the fluid circulated to the septum side to the downstream of 

20 the channel. 

[0018] A second mixture injection port of the present invention in which 
one end of a channel tube is covered by a septum provided with a slit into 
which a tube member is inserted, wherein a fluid-stagnation-preventing 
portion is provided for filling a gap region generated between an inner wall 
25 of an inner cavity formed inside the channel tube and the septum that has 
been deformed to the inner cavity side by insertion of the tube member, 
when the tube member is inserted into the slit. 

[0019] With this configuration, a gap that has been generated between the 
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septum and the inner wall of the channel tube can be prevented from being 
generated when the tube member is inserted into the septum, and thus the 
fluid is suppressed from remaining inside the mixture injection port. 
Therefore, the fluid does not remain after a flush-cleaning treatment is 
5 performed with a detergent such as heparin or a physiological saline 
solution, and thus more efficient internal cleaning can be achieved. 
[0020] The fluid-stagnation-preventing portion may be formed integrally 
with the septum. With this configuration, the number of components can 
be decreased and the mixture injection port of the present invention can be 

10 produced in a simple manner. The fluid-stagnation-preventing portion may 
be a rib provided such that at least one portion of its outer circumference 
and its top is in contact with the inner wall throughout its entire 
circumference. With this configuration, the sealing performance between 
the septum and the inner wall of the channel tube can be increased, so that 

15 the present invention is also preferable when used, not only for infusion and 
blood transfusion, but also for blood collection. In this case, the septum is 
generally made of an elastic material, so that the rib has elasticity in the 
direction in which the rib presses the inserted tube member, and therefore 
has a function of increasing the sealing performance between the septum 

20 and the tube member. 

[0021] The fluid-stagnation-preventing portion may be provided, not only 
on the septum side, but also provided so as to protrude from the inner wall 
and be in contact with the septum. The shape of the 
fluid-stagnation-preventing portion in this case can be, for example, 

25 semi-spherical, wedged-shaped or in other various shapes, as described 
later. 

[0022] In the second mixture injection port, it is preferable that the inner 
cavity is provided with a circulating portion for circulating a medical fluid 
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injected from the inserted tube member to the septum side then guiding the 
fluid to the downstream side of the channel tube. This is because, as in the 
first mixture injection port of the present invention, when a detergent such 
as heparin or a physiological saline solution is injected from the tube 
5 member for flush-cleaning, the detergent reaches the septum more reliably, 
and more efficient internal cleaning can be achieved. 

[0023] Here, the channel tube may provided with a narrow tube portion 
having a smaller width than that of the inner cavity and that is in 
communication from the inner cavity to the other end of the channel tube, 

10 and the circulating portion may have a circulating-plate portion that is 

mounted on a step generated between the inner cavity and the narrow tube 
portion. This configuration is preferable for providing the circulating 
portion inside the inner cavity. In order for the detergent to reach more 
reliably the region between the septum and the inner wall of the inner 

15 cavity, it is more preferable that an edge portion that protrudes toward the 
septum is provided in the edge of the circulating-plate portion, which is the 
same as in the first mixture injection port. 

[0024] A method for transferring a fluid of the present invention is a 
method for transferring a fluid to/from a body using a mixture injection port 

20 in which one end of a channel tube is covered by a septum provided with a 

slit into which a tube member is inserted, wherein either one of the first and 
the second mixture injection ports of the present invention is used. 
[0025] Here, as a medium for storing the fluid, a syringe, a bag or the like 
can be used. As the member for forming the fluid channel that is 

25 introduced to the body, for example, an extension tube as described above 
can be used, and this is not necessarily included in the mixture injection 
port of the present invention. The infusion method of the present invention 
is effective to animals other than human beings. 



7 



Effect of the Invention 
[0026] According to the first mixture injection port of the present invention, 
a circulating path for guiding a fluid to a portion in which a fluid stagnates 
(septum side) is formed, so that a fluid is circulated to the septum side in 
which conventionally a fluid was hardly replaced and can be replaced by a 
new fluid reliably. Therefore, in the channel tube, a fluid is suppressed 
from stagnating continuously. For example, when used for infusion, blood 
collection or the like, even if a medical fluid, blood or the like stagnates in 
the inner cavity of the mixture injection port, the medical fluid or the like 
can be replaced reliably by a newly transferred fluid. Therefore, an effect 
of suppressing continuous stagnation of medical fluid, blood or the like can 
be provided. 

[0027] According to the second mixture injection port of the present 
invention, a fluid-stagnation-preventing portion is provided in the portion in 
which a fluid stagnates (septum side), so that there is no portion in which a 
fluid stagnates continuously in the channel tube, and therefore such 
stagnation can be suppressed. For example, when used for infusion, blood 
collection or the like, the fluid-stagnation-preventing portion suppresses 
generation of a gap region generated between the inner wall of the inner 
cavity formed inside the mixture injection port and the septum that has 
been deformed to the inner cavity side when a tube member such as a luer 
or a cannula is inserted, and therefore an effect of suppressing stagnation of 
a fluid such as intravenous hyperalimentation solution or blood can be 
provided. 

Brief Description of Drawings 

FIG. 1 is a cross-sectional view for illustrating a configuration of a 
conventional connector. 
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FIG. 2 is an exploded perspective view for illustrating a 
configuration of a mixture injection port of a first embodiment of the present 
invention. 

FIG. 3 is a cross-sectional view of a mixture injection port of the first 
5 embodiment. 

FIG. 4 is a cross-sectional view showing the state in which a luer is 
inserted into the mixture injection port of the first embodiment. 

FIG. 5 is a perspective view showing a configuration of a circulating 
portion 140 of the first embodiment. 
10 FIG. 6 is a perspective view showing a configuration of a circulating 

portion 240 of the second embodiment. 

FIG. 7 is an exploded perspective view for illustrating an example of 
configuration of a mixture injection port of a third embodiment of the 
present invention. 

15 FIG. 8 is a cross-sectional view of each portion shown in FIG. 7. 

FIG. 9 is a bottom view of a septum 130 of the third embodiment 
viewed from the inner cavity 114 side. 

FIG. 10 is a cross-sectional view of the mixture injection port of the 
third embodiment. 

20 FIG. 11 is a cross-sectional view showing a state in which a luer 190 

is inserted into a slit 131. 

FIG. 12 is a cross-sectional view showing a state in which a luer 190 
is inserted deeply in a slit 131. 

FIG. 13 is a cross-sectional view of a mixture injection port of a 
25 fourth embodiment. 

FIG. 14 is a cross-sectional view for illustrating the function of the 
circulating portion 140 in the fourth embodiment. 

FIG. 15 is a table showing the results of tests regarding the effect 
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when, in addition to the circulating portion 140, an annular rib 133 is 
provided in the septum 130 in the fourth embodiment. 

FIG. 16 is a cross-sectional view of a mixture injection port of a fifth 
embodiment. 

5 FIG. 17 is a cross-sectional view showing an example when a portion 

that is projected from the inner wall 115 side is provided as a 
fluid-stagnation-preventing portion. 

FIG. 18 is a bottom view of the septum 130 when the slit 131 is 
provided in the direction along the minor axis of the septum 130. 

10 

Best Mode for Carrying Out the Invention 

[0028] Hereinafter, embodiments of the present invention will be described 
with reference to the accompanying drawings. 

15 Embodiment 1 

First, a first embodiment of the present invention will be described. 
<Overall configuration of a mixture injection port> 
[0029] FIG. 2 is an exploded perspective view of a mixture injection port of 
a first embodiment of the present invention, and FIGS. 3 and 4 are 
20 cross-sectional views of the mixture injection port. In the cross-sectional 
views referred to in this specification, for easy understanding of the 
drawings, in some areas, the background of the cross section is not drawn, 
and only the end face is shown. 

[0030] As shown in FIG. 2, the mixture injection port includes a channel 
25 tube unit 110, a circulating portion 140, a septum 130, and a cap unit 120. 
The circulating portion 140 is inserted into the inner cavity 114 of the 
channel tube unit 110, and the cap unit 120 is engaged with and fixed to one 
end of the channel tube unit via the septum 130 so that the opening of the 
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inner cavity 114 is sealed. 

[0031] As shown in FIG. 2, the channel tube unit 110 includes a leg portion 
111 and a body portion 112 and is formed such that the inner cavity 114 and 
a narrow tube portion 117 that passes through the leg portion 111 and has a 
5 smaller width than that of the inner cavity 114 are in communication with 
each other, as shown in FIGS. 3 and 4. 

An extension tube or the like (not shown) is attached to the outer 
circumference of the leg portion 111, and a luer 190 (see FIG. 4) is inserted 
to the inner cavity 114. When a fluid such as a medical liquid is injected 
10 therefrom, the fluid is infused to a patient from the inner cavity 114 through 
the narrow tube portion 117 in the leg portion 111 via the extension tube or 
the like. 

[0032] In the channel tube unit 110, an annular protrusion 118 (see FIG. 3) 
for regulating the position of the circulating portion 140 is formed in the 

15 inner circumferential wall of the inner cavity 114, and a pair of engagement 
protrusions 113 for engaging and fixing the cap unit 120 is formed on the 
outer circumference thereof on the inner cavity 114 side (FIG. 2). 
[0033] The circulating portion 140 is made of rigid plastic having an 
excellent chemical resistance, and is held by being engaged with a step 

20 between the inner cavity 114 and the narrow tube portion 117 to block flow 
of the fluid such as a medical liquid injected from the luer 190 so that the 
fluid flows toward the septum 130 side and is circulated in the inner cavity 
114. 

[0034] As shown in FIG. 2, the septum 130 is formed of a disk-like elastic 
25 material made of isoprene rubber, silicon rubber or the like, is provided with 
a slit 131 on its center and is fixed to the end portion of the channel tube 
unit 110 on the inner cavity 114 side by the cap unit 120 such a manner that 
the inner cavity 114 is closed. This slit 131 is generally closed by being 

11 



pressed by the elasticity of the septum 130. However, when the luer 190 is 
inserted, the septum 130 in the vicinity of the slit 131 is bended in the 
insertion direction so that the slit is opened while keeping a substantially 
airtight state. 

5 [0035] In the cap unit 120, a pair of engaging portions 122 having engaging 

i 

holes 123 is provided in a disk-like member, in the center of which a hole 
121 is opened opposed to the slit 131 of the septum 130, and the engaging 
holes 123 in the engaging portions 122 are engaged with the engaging 
protrusions 113 of the channel tube unit 110, so that the septum 130 is 
10 engaged with and fixed to the channel tube unit 110 while they are pressed 
against each other. 

■ 

[0036] < Configuration of the circulating portion 140> 

FIG. 5 is a perspective view of a circulating portion 140. 
As shown in FIG. 5, the circulating portion 140 includes a round 
15 plate-shaped circulating-plate portion 141 whose circumferential edge is 

raised upward and a spindle-shaped holding portion 142 that is projected 

from the center of the lower surface of the circulating-plate portion. 

[0037] The circulating-plate portion 141 includes a circular plate portion 

143 having substantially the same diameter of that of the inner cavity 114 
20 and an edge portion 144 that is raised upward from the periphery of the 

circular plate portion. 

In the circular plate portion 143, a groove 1431 having a circular 

shape when viewed from the top is formed in its center, four grooves 1432 

radially extending from the groove 1431 to the edge portion 144 are formed, 
25 and grooves 1443 (FIG. 4) similar to the grooves 1432 are formed at the 

positions opposed to the grooves 1432 in the back face of the circular plate 

portion 143. 

[0038] In the edge portion 144, grooves 1441 extending from the respective 
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grooves 1432 in the circular plate portions 143 toward the septum 130 are 
formed on the inner circumferential surface. On the other hand, on the 
outer circumferential surface of the edge portion 144, grooves 1442 are 
formed at the positions opposed to the grooves 1441. 
5 [0039] The holding portion 142, in which grooves 1421 leading to the 

grooves 1443 formed on the back face of the circular plate portion 143 are 
formed extending toward the axis of the leg portion 111 on its 
circumferential surface, serves to hold the circulating portion 140 inside the 
inner cavity 114 and serves to regulate a flow of medical fluid guided from 

10 the inner cavity 114. 

[0040] More specifically, as shown in FIG. 3, the holding portion 142 is 
secured by being engaged forcefully with the narrow tube portion 117 and 
therefore holds the circulating portion 140 inside the inner cavity 114 while 
maintaining the state in which the back face of the circular plate portion 

15 143 is in contact with the bottom face of the inner cavity 114. In order to 
hold the circulating portion 140, the circular plate portion 143 may be 
engaged forcefully with the inner cavity 114 to be secured thereto. In this 
case, the holding portion 142 is unnecessary and thus may not be provided, 
although the effect of regulating a flow is lost. 

20 [0041] As shown in FIG. 4, it is preferable that the circulating portion 140 
is secured at a position at which when the luer 190 is inserted inside the 
inner cavity 114 from the septum 130, its top is brought into contact with 
the circular plate portion 143 and stops, or a position near that top. 

By providing the circulating portion 140 at such a position, when a 

25 fluid such as a medical liquid is injected from the luer 190 into the inner 
cavity 114, the fluid hits the groove 1431 shown in FIG. 5 to change its 
course so that the fluid flows along the grooves 1432 until it hits the edge 
portion 144. In this case, it is preferable that the maximum width of the 
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groove 1431 is smaller than the maximum width of the luer 190 so as not to 
prevent the top of the luer 190 from being in contact with the bottom face of 
the groove 1431 and the fluid from flowing. Next, the fluid that has hit the 
edge portion 144 changes its course and flows along the grooves 1441 and is 
5 flown up to a region 1141 on the septum 130 side in the inner cavity 114 as 
shown in FIG. 4. In this manner, the circulating portion 140 blocks the 
flow of the fluid injected from the luer 190 and circulates the fluid to the 
septum 130 side, so that even if the luer 190 is removed at the end of 
injection of the fluid, the fluid that has remained in the region 1141 is 
10 replaced by a new fluid at the next fluid injection without fail. In other 

words, in the region 1141 where the fluid conventionally stagnated and was 
hardly replaced, the fluid is replaced by a new fluid at least at the next fluid 
injection, and no fluid stagnates continuously. 

[0042] Here, in the region 1141, stagnation of a medical fluid is problematic 
15 especially in a region 1142 (FIG. 4), which is a very small gap surrounded by 
the back face of the septum 130 that has been deformed by insertion of the 
luer 190 and the wall face of the inner cavity 114. This very small region 
1142 is most away from the exit of the liquid flow of the luer 190 and is a 
site into which a substitute fluid hardly flows because the deformed septum 
20 130 becomes an obstacle. However, by providing the circulating portion 
140 of the present invention, the medical fluid injected from the luer 190 
hits the edge portion 144, changes its course so as to flow along the grooves 
1441 and is flown up to the small region 1142, which ensures liquid 
exchange in the region 1142. 
25 [0043] The fluid flown up to the regions 1141 and 1142 is bounced back by 
the septum 130, etc., and drops toward the groove 1442, which is a clearance 
between the circulating portion 140 and the wall surface of the inner cavity 
114, and then passes sequentially through the grooves 1442, 1443, and 1421 
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to the narrow tube portion 117, and thus eventually infused to a patient 
(FIG. 4). 

[0044] Thus, by providing the circulating portion 140, replacement of the 
fluid that remains in the regions 1141 and 1142 where conventionally the 
5 fluid has been hardly replaced can be promoted. The circulating portion 
140 has a preferable effect also in the case where the fluid flows from the 
narrow tube portion 117 side of the channel tube unit 110, for example, in 
the case where blood is extracorporeally circulated. For example, in the 
case of extracorporeal circulation, stagnation and coagulation of blood can 

10 be prevented by circulating the blood that has been flown in from the 
narrow tube portion 117 side to the septum 130 side. In this case, the 
circulating portion 140 serves to circulate the fluid that has been flown in 
from the narrow tube portion 117 to the septum 130 side, and guide the 
fluid to the top portion of the luer or the like. 

15 [0045] The circulating portion 140 also can position the luer 190 by 

providing the circulating portion 140 in a position at which the top of the 
luer 190 is contact therewith. Furthermore, the flow of the fluid injected 
from the luer 190 is blocked by the circulating portion 140, so that a 
pressure is applied to the fluid and the speed of the fluid flowing the grooves 

20 and the internal portion of the inner cavity 114 can be increased. 

[0046] Therefore, it is believed that the replacement efficiency can be 
improved from conventional devices and the growth of microorganisms such 
as bacteria can be suppressed. Thus, when the mixture injection port of 
the present invention is used by outpatients who control their central 

25 venous catheters, which conventionally could not be recommended, 
infections through the catheter can be suppressed. 

[0047] Such a circulating portion 140 can be used with a conventional 
mixture injection port, if it is produced in a shape that is in accordance with 
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the conventional mixture injection port, and therefore this is cost-efficient. 

Furthermore, in the above-described embodiment, an extension tube 
is inserted on the leg portion 111 side and fixed, but there is no particular 
limitation regarding the fixing method. For example, also when a known 
5 female luer lock connector is fixed to the structure of that portion, the same 
effect as in this embodiment can be obtained. 

[0048] In the above-described embodiment, a medical liquid is injected with 
a luer, but the present invention is not limited thereto, and a cannula is 
used to flow a cleaning liquid after injection or blood collection. 

10 Second Embodiment 

[0049] In the first embodiment, grooves are formed in a circulating-plate 
portion in the circulating portion. However, in the second embodiment, the 
portion in which the grooves are formed and the other portions are reversed. 
In other words, ribs are formed in the portion in which the grooves were 

15 formed, so that a medical fluid can flow between the ribs. The mixture 
injection port of the second embodiment is different from the mixture 
injection port of the first embodiment only in the configuration of the 
circulating portion 140, and therefore different aspects from those in the 
first embodiment will be primarily described in the following. 

20 [0050] FIG. 6 is a perspective view of a circulating portion 240 of the second 
embodiment. 

As shown in FIG. 6, the circulating portion 240 includes a 
circulating-plate portion 241 and a holding portion 242 that is projected 
from the center of the lower surface of the circulating-plate portion, as in the 
25 first embodiment, and serves to suppress the stagnation in the regions 1141 
and 1142 (FIG. 4) in the inner cavity 114 of the mixture injection port. 
[0051] The circulating-plate portion 241 includes a circular plate portion 
243 having substantially the same diameter of that of the inner cavity 114 
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and an edge portion 244 that is raised upward from the edge portion of the 
circular plate portion. 

Herein, in the circular plate portion 243 and the edge portion 244 of 
the circulating-plate portion 241 and the holding portion 242, ribs 2432, 
5 2441, 2442, 2443 (not shown), and 2421 are formed in the portion where the 
grooves 1432, 1441, 1442, 1443 and 1421 are formed in FIG. 5 in the first 
embodiment. Thus, wider grooves than in the first embodiment are formed 
between the ribs and the channel resistance for a medical fluid can be 
reduced. Therefore, it is believed that a medical fluid can be injected more 
10 smoothly than in the first embodiment while suppressing the stagnation of 
the medical fluid. 
[0052] <Application Example> 

One example in which the mixture injection ports of the first and the 
second embodiments are applied in practice in the medical field will be 
15 described. The mixture injection ports of the third and the fourth 

embodiments, which will be described later, also can be applied to this 
application example in the same manner. 

[0053] For example, when infusing a liquid to a patient, an extension tube 
is connected to a central venous catheter that is placed in an artery of the 

20 patient, and the mixture injection port is connected to the extension tube. 
The mixture injection port is used in the state where a luer connected to an 
infusion solution set from an infusion solution bag that is filled with a fat 
emulsion, a glucide transfusion, an amino acid transfusion or the like is 
inserted on its septum side. In this case, the infusion solution set is 

25 exchanged, for example, every one to four days. 

[0054] When the mixture injection port is used in this manner, continuous 
stagnation of a liquid in the inner cavity can be suppressed, so that even if 
some microorganisms such as bacteria enter the port, the microorganisms 
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are not grown and are flown out together with the infusion liquid. Thus, it 
is possible to suppress growth of microorganisms such as bacteria in the 
mixture injection. In such a use method, when a conventional mixture 
injection port is used, microorganisms such as bacteria are grown in a 
5 stagnation portion in the inner cavity and the grown microorganisms enter 
the body. 

[0055] When collecting blood from a patient, an extension tube is connected 
to a central venous catheter that is placed in an artery of the patient, and 
the mixture injection port of the present invention is connected to the 

10 extension tube. A luer for collecting blood is inserted into a slit of the 

septum in the mixture injection port and the blood is collected, and then the 
luer is removed. Thereafter, in order to prevent microorganisms such as 
bacteria from growing in the blood that has remained in the inner cavity of 
the mixture injection port and to prevent the blood that has remained from 

15 coagulating, a luer is inserted into the slit of the septum again and heparin 
is injected therethrough to flush-clean the inner cavity. 
[0056] In the conventional mixture injection port, a region in which a 
medical fluid is hardly replaced is formed in the inner cavity, so that the 
remaining blood cannot be cleared, and therefore it is possible that 

20 microorganisms such as bacteria grow. However, using the mixture 

injection port of the present invention, the inner cavity can be sufficiently 
cleaned and continuous stagnation of blood can be suppressed, so that 
growth of microorganisms such as bacteria can be suppressed. 
[0057] 

25 Embodiment 3 

Next, a third embodiment of the present invention will be described. 
FIG. 7 is an exploded perspective view for illustrating a 
configuration of a mixture injection port 100 of this embodiment. FIG. 8 is 
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a cross-sectional view of each portion shown in FIG. 7. As shown in FIGS. 
7 and 8, the mixture injection port 100 of this embodiment includes a 
channel tube unit 110, a cap unit 120 and a septum 130. The channel tube 
unit 110 and the cap unit 120 have been described in the first embodiment 
5 and therefore will not be described in detail herein. This embodiment is 
different from the first embodiment in that an annular rib 133 is provided 
on the inner cavity 114 side of the septum 130. 

[0058] More specifically, an engaging hole 123 provided in each of a pair of 
engaging portions 122 of the cap unit 120 is engaged with an engaging 

10 protrusion 113, and when the septum 130 is latched with the channel tube 
unit 110 while being pressed thereto, the outer edge 116 of the inner cavity 
114 is attached to the outer circumference of the annular rib 133 provided as 
a fluid-stagnation-preventing portion in the septum 130 without any gap in 
this embodiment. FIG. 9 is a bottom view of the septum 130 viewed from 

15 the channel rube portion 110 side. 

[0059] An insertion hole 121 is provided in the center of a disk-shaped 
member in an upper portion of the cap unit 120, and an annular septum 
fixing portion 124 provided in the outer circumference of the insertion hole 
121 is attached to an annular groove portion 134 provided in an upper 

20 portion of the septum 130, so that the insertion hole 121 is fixed to the 
septum 130 so as to be covered thereby while the positional relationship 
between the slit 131 and the insertion hole 121 is fixed. This embodiment 
is the same as the first embodiment in that the septum 130 is formed by 
shaping an elastic material such as isoprene rubber and silicon rubber, and 

25 that the slit 131 is formed in the center thereof, and the annular rib 133 is 
formed integrally with the septum 130. 

[0060] The slit 131 is usually closed while being pressed by the elasticity of 
the septum 130, but when a tube member such as a luer is inserted therein, 
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the septum 130 near the slit 131 is deformed to the insertion direction (in 
the direction toward the inner cavity 114), and the inner cavity 114 becomes 
open while retaining a substantially air-tight state. In this embodiment, 
the outer circumference of the annular rib 133 is in contact with the inner 
5 wall 115 of the inner cavity 114, which is substantially elliptical, throughout 
its entire circumference. Thus, the sealing performance of the inner cavity 
114 at the time of inserting and removing the tube member can be 
increased. 

[0061] The size of the insertion hole 121 can be designed in accordance with 
10 the application or the size of a member such as a luer and a cannula that is 
to be inserted. In this embodiment, the inner diameter is about 3.8 to 5.5 
mm, and the inner diameter of the inner cavity 114 is about 4.5 to 8.5 mm. 
The lower limit of the inner diameter of the inner cavity 114 can be designed 
so as to ensure a space that can accommodate deformation of the septum 
15 130 when a luer or the like is inserted. On the other hand, the upper limit 
can be designed so as to prevent a gap portion in which a medical fluid can 
remain at the deformation of the septum 130 from occurring. 
[0062] The thickness (portion in which the slit 131 is formed) of the septum 
130 is about 0.5 mm to 4.0 mm. When it is less than 0.5 mm, there may be 
20 problems in the sealing performance and the pressure resistance of the slit, 
and when it is more than 4.0 mm, the resistance to the insertion of the luer 
or the like becomes large. These values can be optimized, depending on 
whether it is a luer or a cannula that is to be inserted or what is the size 
thereof. 

25 [0063] As described above, in the mixture injection port 100 of this 

embodiment, the annular rib 133 is provide in a lower portion (inner cavity 
114 side) of the septum 130 as a fluid-stagnation-preventing portion that 
suppresses generation of a gap portion (regions 1141, 1142 shown in FIG. 4 
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in the first embodiment, which are collectively referred to as "gap region") in 
which a fluid such as an infusion liquid and blood may remain between the 
septum 130 and the inner wall 115 of the inner cavity 114 when a luer or the 
like is inserted into the slit 131. 
5 [0064] Hereinafter, suppression of generation of the gap region by providing 
such an annular rib 133 will be described. FIG. 10 is a cross-sectional view 
of the mixture injection port 100 that is assembled. FIG. 11 is a 
cross-sectional view showing a state in which a luer 190 is inserted into the 
slit 131 in the mixture injection port 100. 

10 [00651 As shown in FIG. 11, when the luer 190 is inserted into the slit 131 
and the septum 130 is deformed to the inner cavity 114 side, the annular rib 
133 serves to fill the gap region between the deformed septum 130 and the 
inner wall 115 of the inner cavity 114. Therefore, the infusion liquid or 
blood that remains in the gap portion when the annular rib 133 is not 

15 provided is prevented from remaining, and more efficient internal cleaning 
can be achieved at flush cleaning with a detergent. 

[0066] As shown in the bottom view of FIG. 9, the outer circumstance of the 
annular rib 133 is in contact with the inner wall 115 throughout the entire 
circumference of the inner cavity 114, and thus generation of the gap region 

20 between the inner wall 115 of the inner cavity 114 and the septum 130 is 
suppressed, and the sealing performance of the inner cavity 114 can be 
increased. Furthermore, the annular rib 133 is formed integrally with the 
septum 130, and the annular rib 133 is made of an elastic material such as 
isoprene, so that when a luer or the like is inserted, the elasticity of the 

25 annular rib 133 presses the septum 130 to the side of the luer and therefore 
the sealing performance between the luer and the septum 130 and the fixing 
performance of the luer or the like can be improved. 

[0067] The width and the height of the annular rib 133 are each about less 
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than 3.0 mm in this embodiment. This is, for example, because when the 
width of the annular rib 133 is too large, this may cause a resistance when a 
luer is inserted. When the height is limited to less than 3.0 mm, when a 
luer is inserted deep, the septum 130 can be fit below the annular rib 133, 
5 that is to say, a space to which the septum 130 can be fit can be obtained 
(see FIG. 12). The width and the height of the annular rib 133 can be 
optimized, depending on the purpose of use, the size of the entire mixture 
injection port 100, the kind of the tube member such as a luer or the like. 
[0068] 

10 Embodiment 4 

Next, a fourth embodiment of the present invention will be described. 
In this embodiment, the circulating portion 140 that is described in the first 
embodiment is provided, and the annular rib 133 is provided. The 
circulating portion 140 has been described in detail in the first and the 

15 second embodiments, and therefore the circulating portion itself will not be 
described herein. 

[0069] FIG. 13 is a cross-sectional view of a mixture injection port of this 
embodiment. This embodiment is the same as what is described in the first 
embodiment (see FIG. 3) except that the annular rib 133 is provided in the 

20 inner cavity 114 side of the septum 130. 

Hereinafter, the function of the circulating portion 140 in this 
embodiment will be described. FIG. 14 is a cross-sectional view for 
illustrating the function of the circulating portion 140. 
[0070] The function of the circulating portion 140 in this embodiment is 

25 basically the same as described in the first and the second embodiments. 
In particular, when the inside of a connecter is flush-cleaned with a 
detergent, the circulating portion 140 blocks a flow of the detergent such as 
heparin or a physiological saline solution that has flown rapidly in the inner 
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cavity 114 to circulate the flow to the septum 130 side and guides the flow to 
the region 1143 that is formed of the septum 130, the annular rib 133 and 
the inner wall 115 (the direction in which the injected detergent flows is 
shown in FIG. 14). In this region 1143, the gap region 1141, etc. that has 
5 been described, for example, in the first embodiment is filled by the function 
of the annular rib 133. 

[0071] This function of the circulating portion 140 together with the 
function of the annular rib 133 makes it possible to clear and remove the 
fluid such as infusion liquid that remains between the septum 130 and the 
10 inner wall 115 more efficiently, and even if infusion is suspended for a long 
time, growth of microorganisms or the like in the inside of the connector can 
be prevented more reliably. 

[0072] FIG. 15 is a table showing the results of tests regarding the effect 
when the circulating portionl40 is provided and an annular rib 133 is 

15 provided in the septum 130, as in this embodiment. The example of FIG. 
15 shows the amount of the remaining liquid (average of three tests) when 
the inner cavity 114 is filled with bovine blood or fat emulsion, and then a 
flush-cleaning treatment is performed with a physiological saline solution. 
The amount of remaining bovine blood was determined by measuring the 

20 concentration of hemoglobin, and the amount of remaining fat emulsion was 
determined by measuring light transmittance of the remaining liquid. As 
shown in FIG. 15, the effect of preventing a fluid from remaining in the case 
where the annular rib 133, in addition to the circulating portion 140, is 
provided is evidently exhibited. 

25 [0073] The configuration of the circulating portion 140 is not limited to 
those described in the embodiments described above. 

For example, although in the first embodiment, four grooves 
extending from the groove 1431 are formed, the number of the grooves is not 
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limited to four, and at least one groove is sufficient. There is no limitation 
regarding the position for formation. 

[0074] In the embodiments described above, the edge portion 144 is 
provided in a circular shape. However, when the slit 131 of the septum 130 
5 has a shape of a straight line, as in the above -de scribed embodiments, the 
gap region (1141, 1142 in FIG. 4) is formed in parallel to the slit 131, so that 
the edge portion 144 may be provided only in a necessary portion to 
circulate a medical fluid to the regions 1141 and 1142. 
[0075] Furthermore, in the circulating portion 140, the groove 1441 is 

10 formed in the edge portion 144. However, the fluid can be flown up to the 
region 1141 by the edge portion 144 without the groove 1441, so that it is 
not necessary to form the groove. 

If the portion in which the edge portion 144 rises up from the 
circular plate portion 143 is rounded, or the edge portion 144 is inclined 

15 outwardly, the boundary region between the septum 130 and the inner wall 
115 can be cleaned, so that doing so is more preferable. Furthermore, in 
order to prevent a fluid from remaining on the circulating portion 140, for 
example, a narrow channel through which a fluid can flow from the central 
portion of the groove 1431 to the narrow tube portion 117 formed in the leg 

20 portion 111 may be formed. 

[0076] (Application Example) 

An example of an infusion method when the mixture injection ports 
of the third and the fourth embodiments are applied in practice in the 
medical field for infusion will be described. The mixture injection ports of 

25 the first and the second embodiments also can be applied to this application 
example. For example, when central venous nutrition is performed to a 
patient with the mixture injection port of the present invention, an 
extension tube is connected to a central venous catheter that is placed in a 
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vein of the patient, and the extension tube is connected to the leg portion 
111 of the connector of the present invention. For central venous nutrition, 
intermittent injection may be performed in order to treat a patient at home 
or allow a patient to return to normal life. In this therapy, a necessary 
amount of infusion liquid per day is administered for 8 to 12 hours, and the 
infusion is suspended in the remaining hours. At the suspension of the 
infusion, heparin, a physiological saline solution or the like is flushed. 
When flushing is insufficient because of stagnation, the risk of infection due 
to growth of microorganisms is increased. 

[0077] When collecting blood from a patient, an extension tube is connected 
to a central venous catheter that is placed in a vein of the patient, and the 
extension tube is connected to the leg portion 111 of the connector of the 
present invention. The connector is used with a luer for collecting blood 
being inserted into a slit 131 formed in the septum, and the luer is removed 
after blood is collected. Thereafter, in order to prevent the collected blood 
from coagulating in the inner cavity 114, a luer is inserted into the slit 131 
again and heparin or the like is flushed for cleaning the inner cavity 114. 
As described in the above embodiments, when the connector of the present 
invention is used, the inner cavity can be cleaned efficiently by the 
flush-cleaning treatment, and the fluid such as a liquid for intravenous 
hyperalimentation or blood can be prevented from staying, so that growth of 
microorganisms especially in the gap portion between the septum and the 
inner wall of the inner cavity 114 can be prevented more reliably. The 
above -described application example and the application examples described 
in the first and the second embodiments can be used effectively for animals 
other than human beings. 
[0078] 

Embodiment 5 
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Next, a fifth embodiment of the present invention will be described. 
Also in this embodiment, the shape of the septum 130 is changed. 
Hereinafter, the aspects that already have been described in the above 
embodiments are omitted and different aspects from above will be described. 
5 [0079] FIG. 16 is a cross-sectional view of a mixture injection port of this 
embodiment and is different from what is described in the fourth 
embodiment (see FIG. 13) in that a septum 130 having a different shape is 
used as the septum 130. The shape of the septum 130 is simplified, and 
the shape of the inner cavity 114 in the channel tube unit 110 is also 

10 different, that is, a step 1145 that is tightly in contact with the edge of the 
annular rib 133 is provided in the inner wall portion of the inner cavity 114. 
[0080] In the mixture injection port of this embodiment, the shapes of the 
channel tube unit 110 and the septum 130 are simplified, and the process of 
engaging the outer circumference of the annular rib 133 formed in the 

15 septum 130 and the outer edge 116 of the inner cavity 114 formed in the 
channel tube unit 110 without any gap, as in the above embodiments (e.g., 
see FIG. 8), can be eliminated, so that a mixture injection port that can be 
produced more easily can be provided. 

[0081] In the mixture injection port of this embodiment, the thickness of 
20 the annular rib 133 is large, and when the face of the slit on the inner cavity 

side is flat and the septum 130 is fixed to the channel tube unit 110 with the 

cap unit 120, the slit 131 may be slightly open on the surface side. 

Therefore, in this embodiment, this problem is prevented by forming a 

protrusion 136 integrally with the back surface (periphery of the slit 131) of 
25 the septum 130. 

[0082] Variation Example 

The embodiments of the present invention have been described 

above, but the present invention is not limited to the specific examples 
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described in the above embodiments, and for example, the following 
variation examples can be encompassed. 

[0083] (l) In the third embodiment, the annular rib 133 is formed integrally 
with the septum 130 on the inner cavity 114 side of the septum 130, so that 
5 the gap region in which the fluid remains can be suppressed from being 
generated. This method has advantages in that the number of member is 
not increased, so that assembling is simple and the mixture injection port 
can be achieved at low cost. However, the method of preventing generation 
of the gap region is not limited thereto, and it is possible to prevent 

10 generation of a portion in which a fluid remains, for example, by providing a 
fluid-stagnation-preventing portion 119 that protrudes from the inner wall 
115, as shown in FIG. 17. The shape of the fluid-stagnation-preventing 
portion 119 is not limited to the shape shown in FIG. 17, and its shape can 
be semi-spherical, or wedge-shaped or in other shapes. 

15 [0084] (2) In the above embodiments, the case where the septum 130 is 
penetrated by the slit 131 from the beginning, as shown in the 
cross-sectional view of FIG. 3, has been described, but the septum 130 does 
not necessarily have to be penetrated by the slit 131 from the beginning, 
and a configuration in which when a luer or the like at the first time is 

20 inserted, the septum 130 is completely penetrated can be encompassed. 
[0085] (3) In the above embodiments, the case where the slit 131 is 
provided along the direction of the major axis of the substantially elliptical 
septum 130 has been described, but especially when the septum 130 is 
elliptical, it is preferable that the slit 131 is provided along the direction of 

25 the minor axis of the septum 130, as shown in the bottom view of FIG. 18, in 
order to increase the sealing performance of the inner cavity 114 when a 
tube member such as a luer is inserted into the slit 131. 
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Industrial Applicability 

The present invention can be applied to a mixture injection port 
used, for example, for intravenous nutrition, blood transfusion, blood 
collection or the like. 
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